1
Section 2 shows how the plume transmittance can be computed from the measured satellite 2 radiance images, with only the plume temperature as additional input. In order to implement the VPR 3 procedure, the parameters of Eqs. (3), (4), (5), and (7) have to be calculated first. The preliminary 4 analysis required to compute these parameters and their resulting values is briefly described below 5 for some aerosol particle types and for two volcanoes (Mt. Etna, Sicily, Italy, and Eyjafjallajökull, 6 Iceland).
7
As already noted, the relationships between radiance measured by the sensor and the plume 8 transmittance depend mainly on aerosol optical properties and, to a lesser extent, on local climatology 9 and sensor response functions. A set of different parameters is therefore required for each type of From the radiance and the plume transmittance it is easy to compute the two linear regressions 26 shown in Fig. 3 (http://www.esrl.noaa.gov/psd/data/reanalysis/reanalysis.shtml).
5
In Tables S1 to S6 the parameters of Eqs. (3), (4), (5) been observed between ash and non-ash particles.
19 Table S7 reports the parameters required by Eq. (7) to compute from the Planck emission .
20
A series of representative scenarios again had to be simulated. In this case a 1 km thick volcanic cloud 
24
The computed coefficients shown in Table S7 are very similar for both the two volcanoes, and for 25 the two MODIS spectrometers.
26
In Tables S1 to S7, the correlation coefficients r 2 between the MODTRAN simulated transmittances 27 and those obtained from the VPR procedure (using Eqs. (1), (2), (6)) are also reported, for aerosols 28 and SO2 separately. 
